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Communication Relay Device 

This invention relates to relay devices for communication systems, and 
5 communication systems having such devices. 

In a normal cellular telephone system, a plurality of cellular telephones (also known as 
cell phones or mobile telephones) normally each communicate with a base station by 
sending and receiving radio signals to and from the base station. 

10 

The base station normally has an antenna mounted on a building or on the ground, 
whereas cellular telephones are portable and can easily be carried by a user when the 
user travels from one location to another location. However, cellular telephones can 
only normally transmit radio signals within a certain range. If the user travels too far 

15 from, the base station, or to a region where there is an obstacle between the user's 
cellular telephone and the base station, the radio signal travelling between the base 
station and the cellular telephone may become too attenuated to reliably convey the 
original information. Consequently the radio signal will not be properly received. 
Unless there is another base station within the range of the cellular telephone, the 

20 user will not be able to communicate over the cellular telephone. 

Networks are known which have a plurality of mobile nodes. A message is 
conveyed by passing the message from one node to the most adjacent node, and 
then to the next adjacent node, and so on until the message reaches its destination. 

25 Such networks are commonly referred to as "parasitic" networks. Such systems 
may have a fixed base station, although not all of them do. It is known, for example 
from United Kingdom Patent Specifications GB2326059 and GB2346511 to use one 
or more mobile terminals of a cellular radio system to relay traffic between other 
mobile terminals and the nearest base station, thus reducing the power required by 

30 the base station and allowing radio access to places not reachable directly from the 
base station. 
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Base stations are usually fitted with directional antennas, to concentrate their signal 
gain in the azimuthal direction where most mobile terminals are likely to be found, but 
there is still a falling off of signal strength with distance. Hoewver, as portable mobile 
terminals may be held in any orientation, they require omnidirectional antennas, in 
5 which signal strength falls off with distance according to the inverse square law. The 
use of mobile terminals as relays reduces the power required by the system as a 
whole. For example, if a hop of length x requires a given transmitter power strength 
P at the transmitter to generate a received strength E, to provide the same received 
signal strength E on a hop of length x/3 requires a transmitter power of P/9. Thus, 
10 three hops of length x/3 require a total power output of only 3P/9 = P/3. 

Users of such relay devices incorporated into mobile telephones would therefore 
benefit from reduced power consumption overall, since although power would be 
taken from their mobile device to relay calls between other users, they would benefit 

15 from reduced power consumption on their own call traffic to a much greater degree. 
However, most mobile devices are battery powered. The availability of reduced 
power consumption would be of little consolation to a user who has left his device on 
standby awaiting a call if, when the call comes through, his battery has already been 
drained by its use as a relay. It is an object of the present invention to address this 

20 issue. 

According to one aspect of the invention, there is provided a communication device 
for a communication system, the device being portable and being operable to 
transmit and receive wireless signals, wherein the device is operable as a relay 

25 device to receive a wireless signal transmitted by a second communication device, 
and, in response to receiving the wireless signal, to transmit a further wireless signal 
to a third communication device, the further signal being representative of the 
information contained in the signal received by the relay device from the second 
communication device, wherein the device has control means arranged to permit it to 

30 be in a relay-operable state, in which state it can relay wireless signals between 
second and third communication devices, only when the device is connected to an 
external power source. This may be desirable to a user who is unwilling to allow the 
battery of his or her relay device to be used to relay calls. 
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According to another aspect of the invention, there is provided a mobile telephone 
capable of being powered both by an internal power source and by an external power 
source, including: relay means operable to cause the telephone to relay signals 
5 between a base station and another mobile telephone; means to detect when the 
telephone is connected to an external power source, and, control means arranged to 
permit operation of the relay means only when the external power source is 
connected. 

10 Preferably the internal power source is a rechargeable battery, and the external power 
source serves also to recharge the battery. 

The term "wireless signal" will be understood to include a signal carried by 
microwaves, radio waves or other electromagnetic radiation, and also ultrasonic 
15 transmissions. The second or third communication devices may be other relay- 
equipped portable devices, portable devices having no relay capability, or fixed base 
stations. 

If the relay device is located such that wireless signals from a second communication 
20 device reach the relay device, and wireless signals from the relay device reach a third 
communication device, the relay device can be used to relay the wireless signal from 
the second communication device to the third base station. This will reduce the 
power needed by the communication device to transmit a wireless signal to the base 
station. Furthermore, because the relay device is portable, a person can easily carry 
25 the relay device to a position where it is able to relay the wireless signal to the base 
station. 

If the second or third communication device is also operable to relay calls in the same 
way as the relay device, a call to or from a further communication device may be 
30 relayed in two or more stages. 



The invention also extends to a communication system comprising a base station, 
which may be connected to a public telephione network, and a plurality of 
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communication devices, at least one of which is operable as a relay device in 
accordance with the invention, wherein a central management system associated 
with the base station is provided for controlling the state of the relay device(s) on the 
basis of information accessed from a memory, and wherein the central management 
5 has means for updating the information at time intervals, and wherein the information 
identifies: which relay devices, if any, are within the range of the base station and 
currently in their relay-operable state; and, which communication devices are within 
the range of each identified relay-operable device. 

10 A wireless signal initiated by a communication device can be relayed sequentially by 
a number of chosen relay-operable devices, the chosen relay-operable devices being 
chosen from a larger number of relay-operable devices which are able to receive the 
signal directly or indirectly, and wherein the relay-operable devices for relaying the 
signal, and the order in which the relay-operable devices relay the signal, being 

1 5 selected by the central management. The choice of relay devices and the order in 
which the relay devices relay a signal is preferably determined by the central 
management before or when the wireless signal is initiated. 

The wireless signals from a base station may be sufficiently strong to be properly 
20 received by a target communication device. Otherwise, if the target communication 
device does not receive a sufficiently strong direct signal from the base station, the 
relay device may receive a wireless signal transmitted by the base station, and, in 
response to receiving the wireless signal from the base station, to transmit a further 
wireless signal to the communication device, the further signal being representative 
25 of the information contained in the signal received by the relay device from the base 
station. The central management may send control instructions to a plurality of relay- 
operable devices such that the plurality of relay-operable devices are each in the relay 
state, and such that if each of the relay-operable devices receives the same signal 
from a given communication device, such as the base station, each relay-operable 
30 device re-transmits the signal to another communication device, such as the target. 
So that the relay-operable device can perform at least some of the functions of a 
conventional cellular telephone, it may have: a user interface for converting sounds 
into audio data and vice versa, transmission circuitry for transmitting the audio data 
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as a wireless data signal, and reception circuitry for receiving a wireless data signal 
and for producing corresponding audio data. The device will also preferably have a 
keypad, so that a user can key in data such as data indicative of the final intended 
destination of the wireless signals produced by the relay device. The user interface 
5 will preferably include a microphone so that a user can speak into the device, and a 
speaker, to enable to user to have a conversation using the device. 

It will be appreciated that the wireless signals may represent images as well as 
sound, and that the user interface of the relay-operable device may be operable to 
10 convert images into data and vice versa as for other cellular communications devices, 
but for simplicity the invention will hereinafter be described in terms of wireless 
signals representative of sound. 

The further wireless data signal transmitted by the device when operating as a relay 
15 may have a different format to the signal it receives, or it may be transmitted 
according to a different protocol. This may be necessary if, for example, the device 
from which the signal originates belongs to a different network provider to that 
responsible for the device or base station from which the signal originates. However, 
in a preferred embodiment, the communication device will be able to communicate 
20 directly with the base station when the communication device is within range of the 
base station, and so the further signal transmitted by the relay device will simply be a 
repeat of the received signal. 

Preferably, the communication system will comprise a plurality of portable 
25 communication devices, at least some of which will be relay-operable. So that a 
wireless signal intended for the base station or a particular communication/relay 
device can be distinguished from signals intended for another destination, each 
wireless signal will preferably contain header information, the header information 
being indicative of the intended destination of the wireless signal. The header 
30 information may also include data indicative of the device from which the signal 
originates. In a packet system the header information can form part of a data packet, 
or be carried in signalling overhead on a switched digital system. 
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The or each relay-operable device will preferably have a processor which can read 
the header information in a wireless signal received by the device. If upon reading 
the header information the processor of a relay device determines that the relay 
device is the intended recipient of the wireless signal, the processor will preferably be 
5 programmed to allow the output interface to output the sound of which the wireless 
data signal is representative. The sound may be a ringing tone inviting the user of 
the relay device to accept a call, or if the call has already been accepted, the sound 
may be speech. A user of the relay device will thus be able to receive calls intended 
for that device in the same way as with a conventional cellular telephone. 

10 

Alternatively, if upon reading the header information the processor determines that 
the device is not the intended recipient of the wireless data signal, the processor will 
preferably pass an instruction to the reception circuitry and/or the user interface such 
that the information in the wireless signal is not reproduced at the user interface. 
15 Thus if the device relays a call, the call will be relayed silently without the user being 
aware, thereby making the relay device more attractive to a potential user. 

In a preferred embodiment, the communication system has a central management 
system for controlling the state of the relay-operable devices on the basis of 

20 information accessed from a memory, means being provided for updating the 
information at time intervals, the information identifying which relay-operable 
devices, if any, are within the range of the base station and currently in their relay- 
operable state, and which communication devices (including any other relay-operable 
devices, and the base station itself) are within the range of each identified relay- 

25 operable deviceThis will allow the central management to use the relay devices to 
relay wireless signals in a more efficient way. 

A wireless signal initiated by a communication device can be relayed sequentially by 
a number of chosen relay-operable devices, the chosen relay-operable devices being 
30 chosen from a larger number of relay-operable devices which are able to receive the 
signal directly or indirectly, and wherein the relay-operable devices for relaying the 
signal, and the order in which the relay-operable devices relay the signal, being 
selected by the central management. 
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The memory accessed by the central management may also contain information 
indicating which relay devices, if any, are being used by a user in a conventional 
manner to make a call. This central management may then cause these relay devices 
5 to be in a non-relay state, to avoid the risk of overloading the processing capability of 
these relay devices. 

If the communication system comprises a plurality of relay devices, a wireless signal 
initiated by a communication device may be relayed from one relay device to another 
10 relay device along a path. In this case, the management control may determine at 
least part of the path when or before the signal is initiated, in order to improve the 
efficiency of the system. 

In particular, if a wireless signal initiated by a communication device can be relayed 
15 sequentially by a number of chosen relay devices, the chosen relay devices being 
chosen from a larger number of relay devices which are able to receive the data 
signal directly or indirectly, the relay devices for relaying the signal will preferably be 
selected by the central management, the order in which the relay devices relay the 
signal being chosen by the central management. 

20 

It will be appreciated that in some situations, only one path may be possible, and that 
it may not be possible to choose which relay devices are used to relay a signal. 

In one embodiment, a relay device will be operable to automatically switch into a 
25 non-relay state when it is transmitting a wireless signal in response to a user input at 
the user interface (i.e., when the user is making a call). However, to simplify the 
fabrication of the relay device, the relay device will preferably be operable to relay a 
wireless signal whilst being used by the user to make a call. Since with existing 
cellular telephones the processing capacity is normally underused when a user makes 
30 a call, an existing cellular telephone can be modified to function as a relay device. 

So that a user of a communication device can communicate with a large number of 
other users, the base station will preferably be connected to a main communication 
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network such as a public telephone network, the main network having a plurality of 
nodes, at least some of the nodes having a plurality of communication terminals 
connected thereto. 

5 In one embodiment, if a plurality of relay devices receive the signal from a 
communication device, the central management will send control instructions to the 
plurality of relay devices such that the relay devices are each in the relay state, and 
such that each of the relay devices transmits the signal from the communication 
device. In this way, the base station is more likely to receive the signal originating 
10 from the communication device, since it will be arriving from a plurality of directions, 
thereby benefiting from the multiple path effect. 

In order to further improve the signal quality, the base station may have signal 
processing means for combining, averaging or otherwise processing the signals 
15 received from the plurality of relay devices. 

The invention will now be described, by way of example, with reference to the 
following drawings in which: 

20 Figure 1 is a schematic representation of a communication system incorporating a 
relay-operable device according to the invention; 

Figure 2 is a schematic representation of a relay-operable telephone according to the 
invention, for use in the communication systems of Figure 1 ; and, 

25 

Figure 3 is a simplified representation of a public telephone network with a base 
station. 

In Figure 1, there is shown a communication system 10 having a portable 
30 communication device (C), which in this example is a conventional cellular telephone 
12. The cellular telephone 12 has an antenna 14 for sending and receiving radio 
signals containing digital data. A fixed base station (B) 1 6 is also provided, the base 
station having an antenna 18. An obstacle in the form of a hill 20 prevents a radio 
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signal 19 emitted by the cellular telephone 12 from reaching the base station 16, 
with the result that the cellular telephone 1 2 is unable to directly communicate with 
the base station 16. 

5 A portable relay telephone (R) 22 having an antenna 24 is located in a position where 
it is able to receive the radio signal 19 from the cellular telephone 12. The relay 
telephone 22 is able to retransmit to the base station 16 a further signal 21 which is 
a repeat of the signal 19 received from the cellular telephone, thereby allowing the 
cellular telephone to send information to the base station 16. 

10 

The base station 1 6 emits a signal 23 which in this example is also prevented by the 
hill 20 from reaching the cellular telephone 1 2 directly. However, the signal from the 
base station 1 6 is received by the relay telephone 22, and the relay telephone 
transmits the received signal 23 as a repeat signal 25, the repeat signal being in turn 
15 received by the cellular telephone 12. In this way, the relay telephone 22 acts as a 
two way repeater, enabling a two way exchange of radio signals 19,25 between the 
cellular telephone 12 and the base station 16. Thus in Figure 1, the cellular 
telephone 12 communicates indirectly with the base station 16. 

20 A plurality of further cellular telephones 1 1 and a plurality of further relay telephones 
13 are also provided in the system 10, each of which is able to send/received radio 
signals. 

The radio signals 19,21,23 transmitted by the cellular telephones 11,12, the relay 
25 telephones 13,22 and the base station 16 will include header information and 
payload information. The header information will be at least indicative of the origin 
of the radio signal and its intended destination. 

Since the cellular telephones 11,12 and the relay telephones 13,22 are portable, their 
30 location is likely to change from time to time. Therefore, the cellular telephones 
11,12 and the relay telephones 13,22 each emit polling signals at intervals, the 
polling signals indicating the identity of the device producing the polling signal. A 
central management control 40 connected to the base station 16 is provide for 
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monitoring the polling signals received by the base station 16 and for initiating 
control instructions to be sent to the relay telephone 22 by the base station 16. A 
memory 41 is provided within the management control 40 for storing a record of 
which relay telephones 11,12 and which cellular telephones 13,22 are within the 
5 area of coverage of the base station, this being determined on the basis of the polling 
signals received by the base station 16. 

With reference to Figure 2, the relay telephone 22 has transmission/reception module 
26 with reception circuitry 28 and transmission circuitry 30. A user interface 32 is 
10 provided for entering information into the relay telephone, the user interface having a 
microphone 34, a speaker 36, a key pad 36, and a display 37, allowing a user to use 
the relay telephone in a similar fashion to a conventional cellular telephone. 

A processor (P) 38 connected to the transmission/reception module 30 and to the 
15 user interface 36 is provided. The processor has a control stage 40 therein to control 
the operation of the relay telephone 22, and in particular to control the operation of 
the reception/transmission module 26. 

The relay telephone 22 may be in a non-relay state in which the 
20 transmission/reception module 26 does not transmit received signals. Alternatively, 
the relay telephone 22 may be in a relay state, in which the transmission/reception 
module 26 will transmit received signals. The processor 38 is operable to place the 
relay telephone 22 in the relay state in response to control signals from the base 
station 16. In the absence of control signals from the base station, the relay 
25 telephone can revert to the non-relay state. 

The relay telephone has connecting means 70 (such as a plug or socket) for forming 
a releasable electrical connection to an external power source 72. Detecting means 
76 are provided to detect when the external power source 72 is connected to the 
30 relay telephone 22. When the external power source 72 is connected, the detecting 
means 76 passes a connection signal 78 to the processor 38. In response to the 
connection signal 78, the processor 38 places the relay telephone 22 in a relay state. 
The processor 38 can be programmed such that it only permits the relay telephone to 
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relay radio signals when the relay telephone is connected to the external power 
supply 72. 

Rechargeable batteries 74 are provided for powering the relay telephone when the 
5 relay telephone 22 is being carried by a user, and in this example, the external power 
source is adapted to recharge the batteries 74 in situ when the external source is 
connected to the relay telephone 22. 

When the relay telephone 22 receives a radio signal, the processor 38 reads the 
10 header information in the radio signal. If the header information indicates that the 
intended final destination of the radio signal is the relay telephone 22, the relay 
telephone will operate in the manner of a conventional cellular telephone. The 
payload information carried by the radio signal will be processed by the processor 38 
and passed to the user interface of the telephone 32, so that the user can hear a 
1 5 sound or view an image which the payload information represents. 

If the header information in a radio signal received by the relay telephone 22 does not 
indicate that the relay telephone 22 is the final intended destination of the radio 
signal, the operation of the relay telephone will depend on whether it is in the relay 

20 state or the non-relay state. If the relay telephone is in the non-relay state, the 
processor will, having read the header information in the signal, ignore remainder of 
the radio signal. Alternatively, if the relay telephone is in the relay state, the 
processor 38 will instruct the transmission/reception module 26 to transmit a signal 
received by the relay telephone, so that the transmitted signal can be in turn received 

25 by the base station 16, as illustrated in Figure 1. If necessary, the processor 38 may 
store the received signal temporarily in a memory 44 connected to the processor 38. 

The management control 40 determines in part whether the relay telephone 22 is in 
the relay state, on the basis of factors such as the strength of polling signals from 
30 the relay telephone reaching the base station 16, and the number of other relay 
stations 13 that are within range of the base station 16. In particular, the 
management control may cause a relay telephone to be in a relay state if the relay 
telephone is not being used by a user to make a telephone call. 
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The relay telephone 22 will be operable to accept polling signals from another relay 
telephone 13 or another communication device 11,12. The processor 38 of the relay 
telephone 22 will keep and update a record of the polling signals received from the 
5 cellular telephones 11,13. This updated record will be transmitted to the base 
station 16 at time intervals and passed to the management control 40, thereby 
enabling the management control 40 to compile a control table 43 indicating which 
relay stations 13,22 are deemed able at a given moment to communicate with which 
the cellular telephones 11,12. The control table will be stored in the memory 41 so 
10 that it can be accessed. The table can then be used by the management control 40 
in choosing, in dependence upon the intended destination of a radio signal, which 
relay telephone(s) is/are to be used to transmit the radio signal to or from the base 
station. 

15 Control instructions governing which relay telephone 13,22 is to be used to transmit 
a radio signal emitted by the base station 16 can be included in the header of the 
emitted radio signal. Alternatively, the control instructions can be sent independently 
to the relay telephones 12,22, at irregular or regular time intervals. 

20 In the example shown in Figure 1, the control table 43 indicates that the relay 
telephone 22 can communicate with the cellular telephone 12. The radio signal 23 
emitted by the base station 1 6 includes control instructions for the relay telephone 
22 to repeat the signal 23, so that the signal 23 can reach the cellular telephone 1 2. 

25 The base station 16 is connected to a public telephone network (N) 50, as shown in 
Figure 3. The telephone network has a hierarchical arrangement of nodes, including 
a main node 54, to which the base station 16 is connected. The main node 54 has 
links 56 to a plurality of other main nodes, (which are not shown here for clarity) as 
well as to a plurality of sub nodes 58, each sub node 58 being connected to a 

30 plurality of communication terminals (T) 60. For simplicity only two stage of nodes 
are shown here, but it will be appreciated for example that each of the sub nodes 58 
may have a plurality of further sub nodes connected thereto. 
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A radio signal emitted by a cellular telephone 11,12 or a relay telephone 13,22 will 
contain address information so that once the signal has been received by the base 
station 16, the signal can be routed by the main node 54 to one of the sub nodes 58, 
and subsequently routed by the sub node 58 to one of the terminals 60 in the 
5 network 50. In this example the links 56 are land lines, but some or all of the links 
56 may be radio links. 

It will be appreciated that the relay telephones of the present invention provide a 
simple way of increasing the access to a public telephone network from a cellular 
10 telephone without the need to erect more base stations. Since the relay telephones 
will perform the functions of conventional cellular telephones, the relay telephones 
are more likely to be carried by a user, thereby increasing the chance that a relay 
telephone will be appropriately located to relay a telephone call between another 
cellular telephone and a base station. 



15 
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Claims: 

1 . A communication device for a communication system, the device being 
5 portable and being operable to transmit and receive wireless signals, wherein the 
device is operable as a relay device to receive a wireless signal transmitted by a 
second communication device, and, in response to receiving the wireless signal, to 
transmit a further wireless signal to a third communication device, the further signal 
being representative of information contained in the signal received by the relay 
10 device from the second communication device, wherein the device has control means 
arranged to permit it to be in a relay-operable state, in which state it can relay 
wireless signals between second and third communication devices, only when the 
device is connected to an external power source. 

15 2. A communication device as claimed in Claim 1, wherein the device is 

powered by a rechargeable battery, and the external power supply is a battery 
charger. 

3. A communication device as claimed in Claim 1 or 2, wherein the device has: 
20 a user interface for converting sounds into audio data and vice versa, transmission 

circuitry for transmitting the audio data as a wireless signal, and reception circuitry 
for receiving a wireless signal and for producing corresponding audio data. 

4. A mobile telephone capable of being powered both by an internal power 
25 source and by an external power source, including: relay means operable to cause the 

telephone to relay signals between a base station and another mobile telephone; 
means to detect when the telephone is connected to an external power source, and, 
control means arranged to permit operation of the relay means only when the 
external power source is connected. 

30 

5. A mobile telephone as claimed in Claim 4, in which the internal power source 
is a rechargeable battery, and the external power source serves also to recharge the 
battery. 
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6. A communication system comprising a base station and a plurality of 
communication devices, at least one of which is operable as a relay device in 
accordance with any preceding claim, wherein a central management system 

5 associated with the base station is provided for controlling the state of the relay 
device(s) on the basis of information accessed from a memory, and wherein the 
central management' has means for updating the information at time intervals, and 
wherein the information identifies: which relay devices, if any, are within the range of 
the base station and currently in their relay-operable state; and, which 
10 communication devices are within the range of each identified relay-operable device. 

7. A communication system as claimed in Claim 6, wherein a wireless signal 
initiated by a communication device can be relayed sequentially by a number of 
chosen relay-operable devices, the chosen relay-operable devices being chosen from 

1 5 a larger number of relay-operable devices which are able to receive the signal directly 
or indirectly, and wherein the relay-operable devices for relaying the signal, and the 
order in which the relay-operable devices relay the signal, being selected by the 
central management. 

20 8. A communication system as claimed in Claim 7, wherein the choice of relay 

devices and the order in which the relay devices relay a signal is determined by the 
central management before or when the wireless signal is initiated. 

9. A communication system as claim in any previous claim, wherein the base 
25 station is connected to a public telephone network. 

10. A communication system as claimed in Claim 6, wherein the central 
management is operable to send control instructions to a plurality of relay-operable 
devices such that the plurality of relay-operable devices are each in the relay state, 

30 and such that if each of the relay-operable devices receives the same signal from a 
communication device, each relay-operable device transmits the signal from the 
communication device. 



WO 02/080405 



PCT/GB02/01080 




SUBSTITUTE SHEET (RULE 26) 



WO 02/080405 



PCT/GB02/01080 




SUBSTITUTE SHEET (RULE 26) 



WO 02/080405 



PCT/GB02/01080 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



PCT/GB 02/01080 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04B7/26 






According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04B 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data bas 

EPO-Internal , WPI Data, PAJ, INSPEC 


e and, where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT | 


Category 0 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


p,x 


W0 01 47181 A (NOKIA NETWORKS OY ; NAKAGAWA 

T0M0HIR0 (JP)) 28 June 2001 (2001-06-28) 

page 2, line 16 -page 3, line 5 

page 4, line 4 - line 13 

page 5, line 8 -page 6, line 7 


1,4 


A 


WO 99 46899 A (LOHER URS ;SWISSC0M AG 

(CH)) 16 September 1999 (1999-09-16) 

page 3, line 5 - line 33 

page 9, line 11 - line 28 

page 13, line 16 -page 14, line 7 


1-10 


A 


W0 95 11561 A (SOUTHWEST WIRELESS SYSTEMS 
INC) 27 April 1995 (1995-04-27) 
page 4, line 28 -page 5, line 27 
page 12, line 21 -page 13, line 9 


1-10 






/-- 




| )( | Further documents are listed in the continuation of box C. 


)( Patent family members are listed in annex. 


° Special categories of cited documents : 

■A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
1 other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

'X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

'&■ document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international se 


arch report 


14 May 2002 


21/05/2002 




Name and r 


nailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70)340-3016 


Authorized officer 

Sorrentino, A 



Form PCT/iSA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/GB 02/01080 



C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 

Category ° I Citation of document, with indication.where appropriate, of the relevant passages Relevant to claim No. 



A WO 98 39936 A (T0MLINS0N KERRY JOHN ;SALBU 1-10 

RES AND DEV PTY LTD (ZA); LARSEN JAMES) 
11 September 1998 (1998-09-11) 
page 2, line 15 -page 3, line 25 
page 7, line 7 - line 27 
page 13, line 29 -page 15, line 22; 
figures 7A,7B,7C 

A W0 96 22001 A (NOKIA TELECOMMUNICATIONS OY 1-10 

;KINNUNEN KIMM0 (FI); SCHR0DERUS 0SM0) 
| 18 July 1996 (1996-07-18) 
abstract 

page 11, line 10 -page 12, line 3 
page 12, line 23 -page 14, -line 11 
page 18, line 23 -page 19, line 17 

A DE 195 35 021 A (ARNOLD J0ERG DR) 1-10 

10 July 1997 (1997-07-10) 
column 1, line 66 -column 2, line 3 
column 3, line 41 -column 4, line 7; 
claims 1-5 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



PCT/GB 02/01080 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




member(s) 




date 


WO 0147181 


A 


28-06-2001 


n i i 

AU 


2389201 


A 


03-07-2001 








WO 


ft 1 A "7 1 01 

0147181 


A2 


28-06-2001 


W0 9946899 


A 


16-09-1999 


AT 


211594 


T 


15-01-2002 








A 1 1 

AU 


i<io4/yy 


A 


el— uy-iyyy 








CA 


2321918 


Al 


16-09-1999 








DE 


69803411 


Dl 


28-02-2002 








WO 


9946899 


A2 


16-09-1999 








EP 


1064760 


A2 


03-01-2001 



WO 9511561 


A 


0*7 
Ci" 




1 QQC 

-iyyb 


wu 


9511561 


Al 


c.f U4— iyyo 


WO 9839936 


A 


11" 


-uy- 


-iyyo 


All 

AU 


738746 B2 


£/— uy— ^uui 












AU 


6630798 


A 


22-09-1998 












BR 


9808149 


A 


28-03-2000 














1255261 


T 


OX UJ LuUU 












EP 


0965203 


A2 


22-12-1999 












WO 


9839936 


A2 


11-09-1998 












HU 


0000860 


A2 


28-08-2000 












JP 


2001513968 


T 


04-09-2001 












NO 


994198 


A 


27-10-1999 












PL 


335646 


Al 


08-05-2000 


W0 9622001 


A 


18- 


-07- 


-1996 


FI 


950141 


A 


13-07-1996 












AU 


689014 


B2 


19-03-1998 












AU 


4439896 


A 


31-07-1996 












CN 


1146845 


A ,B 


02-04-1997 












EP 


0750826 


Al 


02-01-1997 












W0 


9622001 


A2 


18-07-1996 












JP 


9509038 


T 


09-09-1997 












US 


6052557 


A 


18-04-2000 


DE 19535021 


A 


10- 


-07- 


-1997 


DE 


19535021 


Al 


10-07-1997 



Form PCT/ISA/210 (patent family annex) (July 1992) 



